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(54) FUEL CELL GENERATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an on-vehicle suited fuel cell 
generating system by which is reduced in the number of parts, thus 
simplifying its structure and reducing its weight, and which removes 
nonconformities caused from a delay of response of a reforming unit. 
SOLUTION: This fuel cell generating system 1 comprises a steam reforming 
unit 4 which generates hydrogen from fuel such as alcohol, gasoline or the 
like, a gas permselective membrane 9 to purify reformed hydrogen, a fuel 
cell 8 to be supplied with the purified hydrogen, and a hydrogen storage 
unit 20 which stores purified hydrogen when the fuel cell 8 is in non 
operation state and a volume of supply of the purified hydrogen exceeds a 
demand for hydrogen from the fuel cell. The hydrogen storage unit 20 
discharges hydrogen when the fuel cell 8 starts to operate and the demand 
from the fuel cell 8 is larger in an amount of hydrogen than the generation 
of the steam reforming unit 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reforming machine which generates hydrogen from fuels, such as alcohol and a gasoline, (4), [ when the 
amount of supply of the inside of the outage of the gas permselective membrane (9) which refines the reforming 
hydrogen, the fuel cell (8) to which the purification hydrogen is supplied, and said fuel cell (8), and said purification 
hydrogen exceeds the amount of demand hydrogen of said fuel cell (8) ] When it has the hydrogen reservoir (20) which 
stores said purification hydrogen and the time of the start up of said fuel cell (8) and the amount of demand hydrogen of 
said fuel cell (8) exceed the amount of hydrogen generation of said reforming machine (4), The fuel cell generation-of- 
electrical-energy system characterized by making hydrogen emit from said hydrogen reservoir (20). 
[Claim 2] Said purification hydrogen is a fuel cell generation-of-electrical-energy system according to claim 1 which is 
pure hydrogen. 

[Claim 3] Said fuel cell (8) is a fuel cell generation-of-electrical-energy system according to claim 1 or 2 by which it has 
the thermally stable polymer film (28) containing a phosphoric acid, and the phosphoric acid forms the medium of 
proton conduction. 

[Claim 4] Said poly membrane (28) is a fuel cell generation-of-electrical-energy system according to claim 3 which 
consists of polybenzimidazoles. 

[Claim 5] Said reforming machine (4) is a fuel cell generation-of-electrical-energy system according to claim 1, 2, 3, or 
4 which is a steam-reforming machine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell generation-of-electrical-energy system and said system 

suitable especially as an object for mount. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of a fuel cell generation-of-electrical-energy system, a 
reforming machine generates hydrogen from fuels, such as alcohol and a gasoline, and what supplied that reforming 
hydrogen to the fuel cell is known. 
[0003] 

[Problem(s) to be Solved by the Invention] however, it be necessary to arrange the processor to two or more steps for 
CO removal processing that impurities, such as CO, C02, N2, H2 O, and an unreacted fuel, be contain in reforming 
hydrogen, and the depression of the fuel electrode by poisoning operation of CO should be prevent especially -- etc. ~ 
since a system have many components mark, while its structure be conventionally complicated - weight — size -- 
become -- the system for mount - carry out -- it be unsuitable. 

[0004] On the other hand, since the present reforming machine had long time amount until it starts, even if it turned on 
the starting switch in the car which uses a fuel cell as a power source, it could not be immediately departed from it, and 
since the responsibility over a demand of the increment in the amount of hydrogen generation was blunt, it had the 
problem that the acceleration nature of a car was bad. 
[0005] 

[Means for Solving the Problem] This invention reduces components mark by refining reforming hydrogen using gas 
permselective membrane, it also makes weight smallness while it simplifies structure, and it is equipped with a 
hydrogen reservoir, solves the trouble that a reforming machine has it as the emission hydrogen from there can be 
supplied to a fuel cell, and aims at this offering said fuel cell generation-of-electrical-energy system suitable as an object 
for mount. 

[0006] The reforming machine which generates hydrogen from fuels, such as alcohol and a gasoline, according to this 
invention in order to attain said purpose, [ when the amount of supply of the inside of the outage of the gas 
permselective membrane which refines the reforming hydrogen, the fuel cell to which the purification hydrogen is 
supplied, and said fuel cell, and said purification hydrogen exceeds the amount of demand hydrogen of said fuel cell ] 
When it has the hydrogen reservoir which stores said purification hydrogen and the time of the start up of said fuel cell 
and the amount of demand hydrogen of said fuel cell exceed the amount of hydrogen generation of said reforming 
machine, the fuel cell generation-of-electrical-energy system to which hydrogen is made to emit from said hydrogen 
reservoir is offered. 

[0007] Gas permselective membrane is conventionally small compared with two or more indispensable CO processors, 
and it is not necessary to prepare it in two or more steps. Thereby, in a fuel cell generation-of-electrical-energy system, 
the components mark can be decreased and mitigation of weight can be aimed at with the simplification of structure. 
[0008] On the other hand, only the emission hydrogen from a hydrogen reservoir can be supplied to a fuel cell, and the 
operation can be made to start quickly at the time of the start up of a fuel cell. Supply of this emission hydrogen is 
performed until the reforming machine which coincidence was made to put into operation at the time of the start up of a 
fuel cell results in a steady state. When the amount of demand hydrogen of a fuel cell exceeds the amount of hydrogen 
generation of a reforming machine, the emission hydrogen from a hydrogen reservoir is added to reforming hydrogen, 
therefore purification hydrogen from a reforming machine, and a fuel cell is supplied. 
[0009] 
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[Embodiment of the Invention] The fuel cell generation-of-electrical-energy system 1 shown in dr awin g 1 is carried in a 
car. In the system 1, a fuel supply system 2 is connected to the installation side of the reaction section 5 in the steam- 
reforming machine 4 as a reforming machine through a conduit 3, and a feed pump 6 is arranged by the conduit 3. The 
derivation side of the reaction section 5 is connected to the hydrogen installation side of a fuel cell 8 through a conduit 
7, and the purification machine 10 which has the gas permselective membrane 9 one by one from the steam-reforming 
machine 4 side in the conduit 7, the closing motion valve 1 1 which has a pressure regulation function, and a circulating 
pump 12 are arranged. Through a conduit 13, between the closing motion valve 1 1 and a circulating pump 12, it 
connects with a conduit 7 and, in the hydrogen derivation side of a fuel cell 8, the vapor-liquid-separation machine 14 is 
arranged by the conduit 13 from the fuel cell 8. 

[0010] Air supply equipment 16 is connected to the air installation side of a fuel cell 8 through a conduit 15, and the air 
derivation side is connected to the installation side of the combustion section 18 in the steam-reforming machine 4 
through a conduit 17. The vapor-liquid-separation machine 19 is arranged by the conduit 17. The hydrogen reservoir 20 
is connected to a conduit 7 through a conduit 21 between the purification machine 10 and the closing motion valve 11. 
The end of the conduit 23 which has a feed pump 22 in a conduit 3 between a fuel supply system 2 and a feed pump 6 is 
connected, and the other end is connected to the installation side of the combustion section 18. Moreover, the derivation 
side of the reaction section 5 and the purification machine 10 is connected to the installation side of the combustion 
section 18 through conduits 24 and 25, respectively, and the back-pressure valve 26 which has a closing motion function 
from the purification machine 10 to a conduit 25 is arranged. This back-pressure valve 26 is formed in order to hold the 
gas pressure from the reaction section 5 to the purification machine 10. 

[001 1] The fuel supply system 2 has stored the methanol as a fuel. The gas permselective membrane 9 of the 
purification machine 10 has the function in which CO and C02 which are an impurity, N2, H2 O, an unreacted 
methanol, etc. are not penetrated although it consists of a Pd-Ag system alloy (Pd simple substance is also good) and 
hydrogen is penetrated. The hydrogen reservoir 20 is the hydrogen storing metal alloy 5 which occlusion of the 
hydrogen is carried out and can emit it, for example, LaNi. It has. 

[0012] drawing 2 ~ setting - a fuel cell ~ eight - plurality - a eel ~ 27 - having - each - a eel - 27 - a thermally 
stable polymer - the film - 28 - it - inserting - (-- + --) ~ an air pole - 29 - and - (-) ~ a fuel electrode ~ 30 - two 
electrodes - 29 - 30 - inserting - a pair - a diffusion layer - 3 1 - both - a diffusion layer - 3 1 - inserting - a pair - 
a separator - 32 - becoming - each ~ a separator - 32 - adjacency - **** - a eel - 27 - setting - using in common 
- having - **** . In each eel 27, hydrogen (fuel) is supplied to two or more slots 34 on the relation into which air is in 
the separator 32 by the side of the (-) fuel electrode 30 in again, and intersects said slot 33 in two or more slots 33 which 
consist in the separator 32 by the side of the (+) air pole 29, respectively. Both the diffusion layers 31 have the function 
to turn hydrogen and air to two poles 29 and 30, and to diffuse them, respectively, and mainly consist of carbon fibers. 
The ** (+) air pole 29 and the ** (-) fuel electrode 30 consist of graphitized carbon and a catalyst metal (for example, 
Pt), and each separator 32 consists of graphitized carbon, stainless steel (that to which corrosion resistance processing 
was performed is included), etc. 

[0013] The thermally stable polymer film 28 consists of polymers with the heterocycle structure which contains 
nitrogen at least, for example, polybenzimidazole. Such thermally stable polymer film 28 is indicated by the U.S. Pat. 
No. 5,525,436 specification, and various kinds of thermally stable polymer film indicated there is used in this invention. 
[0014] Said thermally stable polymer film 28 can fully be equal to the temperature rise by electrode reaction. Moreover, 
as a phosphoric acid, the thick high thing (85% or more) of the boiling point is used, and under said temperature rise, the 
phosphoric acid is held at a poly membrane 28, and forms the medium of proton conduction. Since small and 
lightweight-ization are attained, and the operating temperature is raised to about a maximum of 200 degrees C and such 
a fuel cell 8 can use the generating heat effectively, it is suitable as an object for mount. However, if operating 
temperature becomes 210 degrees C, it will decompose and phosphorus oxide will produce a phosphoric acid. 
[0015] [I] It is [ Nighttime ] under parking, and in order to make transit of a car start certainly in the next morning, the 
following hydrogen storage activities are done into the outage of a fuel cell 8. That is, while closing the closing motion 
valve 1 1, in the condition of having controlled so that predetermined back pressure produced a back-pressure valve 26, 
the methanol of a fuel supply system 2 is supplied to the combustion section 18 of the steam-reforming machine 4 by 
the feed pump 22, it is operated, the reaction section 5 of the steam-reforming machine 4 is heated with the generating 
heat H, and it considers as ready condition. Moreover, the methanol of a fuel supply system 2 is supplied to the reaction 
section 5 of the steam-reforming machine 4 by the feed pump 6. In the reaction section 5, steam reforming of a 
methanol is performed and the hydrogen which a pressure is 0.5-0.6MPa and contains an impurity is generated. That 
reforming hydrogen is introduced into the purification machine 10, the gas permselective membrane 9 removes an 
impurity, purification hydrogen and hydrogen pure in this case are introduced into the hydrogen reservoir 20, and 
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occlusion of it is carried out to that hydrogen storing metal alloy. Storage of the hydrogen to this hydrogen reservoir 20 
is performed until that hydrogen reservoir 20 will be in a restoration condition. 

[0016] In purification by the gas permselective membrane 9, although predetermined gas pressure is required, since the 
reforming hydrogen of 0.5-0.6MPa is obtained as mentioned above according to steam reforming, said demand is fully 
filled. 

[0017] [II] While opening the closing motion valve 1 1, operate a circulating pump 12, and hydrogen is made to emit 
from the hydrogen reservoir 20 at the time of transit initiation of a car, i.e., the start up of a fliel cell 8, and a fuel cell 8 
is supplied, and air is supplied to a fuel cell 8 from air supply equipment 16. A fuel cell 8 starts operation by this, a 
generation of electrical energy is performed and a car starts transit by this generation of electrical energy. By the 
circulating pump 12, after unreacted hydrogen passes through the vapor-liquid-separation machine 14, it is again drawn 
and used for the hydrogen installation side of a fuel cell 8, and on the other hand, after unreacted air passes through the 
vapor-liquid-separation machine 19, it is introduced into the combustion section 18 and used as a combustion air. 
Supply of the emission hydrogen from the hydrogen reservoir 20 is performed until the steam-reforming machine 4 
which coincidence was made to put into operation at the time of the start up of a fuel cell 8 results in a steady state. 
[0018] Thus, since hydrogen is made to emit from the hydrogen reservoir 20 at the time of the start up of a fiiel cell 8 
and it was made to supply the cell 8, it is possible to be able to make operation of a fuel cell 8 start certainly, even if the 
response delay of the steam-reforming machine 4 has arisen, as a result to make transit of a car start smoothly and 
quickly. 

[0019] After the steam-reforming machine 4 results in a steady state, the hydrogen generated in the reaction section 5 is 
introduced into a fuel cell 8 through the closing motion valve 1 1 and circulating pump 12 which have the purification 
machine 10 and a pressure regulation function, a generation of electrical energy is performed, and transit of a car is 
continued by this generation of electrical energy. Although that operation cannot be made to start if improvement in 
generating efficiency is achieved and about 1000 ppm CO is contained in hydrogen at the time of the start up whose fuel 
cell 8 is low temperature, since pure hydrogen is supplied to a fuel cell 8, such fault is not produced in this example. 
[0020] [HI] When the hydrogen amount of supply of the reforming machine 4 stops fulfilling the amount of demand 
hydrogen of a fuel cell 8 according to the response delay of the steam-reforming machine 4 at the time of acceleration of 
a car, the insufficiency of the hydrogen amount of supply with the steam-reforming machine 4 is satisfied by the 
emission hydrogen from the hydrogen reservoir 20. On the other hand, at the time of moderation of a car, occlusion of 
the surplus hydrogen by the response delay of the steam-reforming machine 4 is carried out to the hydrogen reservoir 
20. 

[0021] The unreacted methanol caught with the superfluous methanol and the purification machine 10 in the reaction 
section 5 is introduced into the combustion section 18 of the steam-reforming machine 4 through conduits 24 and 25, 
respectively, and is used as a fuel. 

[0022] In addition, purification hydrogen does not need to be pure hydrogen and should just be refined by extent which 

does not produce fault. 

[0023] 

[Effect of the Invention] According to this invention, by constituting as mentioned above, components mark can be 
decreased, and mitigation of weight can be aimed at with the simplification of structure, and the fault by the response 
delay of a reforming machine can be canceled, and, thereby, a fuel cell generation-of-electrical-energy system suitable 
as an object for mount can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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